Cosmic evolution of radio sources in ATLAS by Mao, MY
University of Tasmania
School of Mathematics and Physics
Cosmic Evolution of
Radio Sources in ATLAS
Minnie Yuan Mao
B.Sc. (Hons.)
October 2012
Submitted in fulfilment of the requirements for the Degree of
Doctor of Philosophy
I declare that this thesis contains no material which has been accepted
for a degree or diploma by the University or any other institution, ex-
cept by way of background information and duly acknowledged in
the thesis, and that, to the best of my knowledge and belief, this the-
sis contains no material previously published or written by another
person, except where due acknowledgement is made in the text of the
thesis.
Signed:
Date: 15 Oct 2012
The publishers of the papers comprising Chapters 4 and 5 hold the
copyright for that content, and access to the material should be sought
from the respective journals. The remaining non published content of
the thesis may be made available for loan and limited copying and
communication in accordance with the Copyright Act 1968.
Signed:
Date: 15 Oct 2012
Statement of Co-Authorship
The following people contributed to the publication of the work undertaken as
part of this thesis:
Chapter 3: The Australia Telescope Large Area Survey: Spectroscopic Catalogue and
Radio Luminosity Functions, submitted to MNRAS on March 23, 2012
Minnie Yuan Mao (75%), Rob Sharp (5%), Ray Norris (5%), Andrew Hopkins
(2.5%), Nick Seymour (2.5%), Elaine Sadler (2.5%), remaining coauthors (7.5%)
Chapter 4: Wide-angle tail galaxies in ATLAS, 2010, MNRAS, 406, 2578
Minnie Yuan Mao (80%), Rob Sharp (5%), Dhruba Saikia (5%), Ray Norris (5%),
remaining coauthors (5%)
Chapter 5: No Evidence for Evolution in the Far-Infrared-Radio Correlation out to z
∼ 2 in the ECDFS, 2011, ApJ, 731, 79
Minnie Yuan Mao (80%), Minh Huynh (10%), Ray Norris (5%), remaining coau-
thors (5%)
Details of the Authors’ roles are provided at the beginning of each chapter.
We the undersigned agree with the above stated “proportion of work undertaken”
for each of the above published and submitted peer-reviewed manuscripts con-
tributing to this thesis.
Signed:
Jim Lovell
Supervisor
School of Mathematics and
Physics
University of Tasmania
John Dickey
Head of School
School of Mathematics and
Physics
University of Tasmania
Date:
Abstract
The Australian Telescope Large Area Survey (ATLAS) observes seven square de-
grees of sky down to 10 µJy beam−1 at 1.4 GHz using the Australia Telescope
Compact Array. The survey covers two fields to minimise cosmic variance; the
Chandra Deep Field South (CDFS) and the European Large Area ISO Survey -
South 1 (ELAIS). My PhD focusses specifically on the cosmic evolution of ra-
dio sources in ATLAS. We have used the AAOmega spectrograph on the Anglo-
Australian Telescope (AAT) to measure 466 new spectroscopic redshifts in AT-
LAS. We have used both the spectra obtained from the AAT, and other multi-
wavelength ancillary data available in these fields to discriminate between star-
forming galaxies and AGN. Using these data we have studied the radio luminos-
ity function for both star-forming galaxies and AGN. We have also identified and
analysed wide-angle tailed galaxies in ATLAS and discovered a ∼12 Mpc large-
scale structure associated with a wide-angle tailed galaxy in ELAIS at z∼0.2.
Using deep far-infrared data from the Far-Infrared Deep Extragalactic Legacy
Survey (FIDEL) we were able to study the far-infrared radio correlation in the
Extended-CDFS and we found no evidence for evolution out to redshifts of ∼3.
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